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INTRODUCTION 
 
Ber (Ziziphus mauritiana, Lamk.) is one of the most ancient 
fruit indigenous to India. Its scattered cultivation all over India 
is ascribed to its hardy nature, ability to grow on poor soils and 
low cost of production. There are about 125 varieties of ber 
grown in different parts of India. Mehrun-Khedi and Mehrun 
are the famous varieties of Maharashtra, popularly grown in 
Jalgaon, Dhule and Nashik districts as these varities are 
resistant to rottening by nymphs, better in taste and suitable for 
processing in other products, while M.P.K.V. is a wild cultivar, 
locally cultivated in M.P.A.U. Rahuri. The minerals such as 
Na, P, K, Mg and Fe have a great importance in human health. 
Required amount of these elements must be in human diet to 
pursue good health life (FNIC, 2008). There is li
information on jujube’s chemical composition which plays an 
important role in human health. Few studies were performed on 
mineral composition of fruit of jujube (S.M.Z 
Monitiel et al., 2005; Li et al., 2007a). However more studies 
shouls be perform on mineral content of jujube that has an 
essential effect on human health in many ways. In this study, 
the main objective is to determine the mineral composition 
right from fruit set to ripening in fruits of the selected
The studies on the changes in mineral content during 
development and maturity of fruits may undergo some 
characteristics physico-chemical changes. The studies on the 
changes in mineral content during development and maturity in 
ber fruits have been made by various workers. 
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ABSTRACT 

The changes in mineral contents namely; Sodium, Potassium, Phosphorus,
studied in ber cultivars Mehrun-Khedi, Mehrun and M.P.K.V. during development and maturity of 
fruit at 20 days, interval from 20 days after fruit-set upto 120 days. The sodium content of Mehrun
Khedi cultivar remained nearly constant upto 80 days after fruit-set. Afterwards, a marked
trend was found in that cultivar, between 100 to 120 days. On the
a continuous decreasing trend. Increase in potassium content  up to 80 days and thereafter it 
decreased gradually upto maturity in all the three cultivars. However phosphourus, magnesium and 
iron content of the fruit pulp gradually decreased from fruit-set to maturity in all the three cultivars.
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Randhawa and Biswas (1966), Bal an
(1981),Guta and Joshi (1985
wealth of India (1989), Ermosele 
(1994), Pareek et al. (2002),  Li
(2013), Meena et al. (2014). The harvesting of fruits at right 
stage is of paramount importance to receive the higher 
premium from the produce. From the available literature it has 
been observed that the work on changes in mineral content 
during development and maturity has not report
Mehrun-Khedi, Mehrun and M.P.K.V.  Therefore, in the 
present investigation attempts have been made to study the 
changes in mineral content during development and maturity at 
different developmental stage right from fruit seting to maturity 
in ber cultivars, Mehrun-Khedi, Mehrun and M.P.K.V.
 

METHODS AND MATERIALS
    
The present investigation on Ber (
Var. Mehrun-Khedi, Mehrun and M.P.K.V. was carried out 
during 2010-2011. Material used and method followed during 
the investigation are described in the succeeding paragraph.

 
A) Materials 
 

1)    Five year old plants of Ber cultivars Mehrun
and M.P.K.V.  growing  in orchards of Mahatma Phule 
Agricultural University, Rahuri(MS) were selected for the 
present investigation. 
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2)  The fruit of these cultivars were collected at an interval of 
20 days after fruit set and continued till the complete 
ripening stage was reached.  

   
B) Methods 
 
For the estimation of minerals 1 gm. oven dried fruit sample is 
acid digested according to the method of Toth et al. (1948). 
This acid digested extract was used further for the estimation of 
Na, K, P, Mg and Fe. The estimation of Na and K, the acid 
digested extract of fruit sample is analyzed by flame 
photometric method. The element Na is estimated at 
wavelength 588 nm, while K at 768 nm. The mineral P, Mg 
and Fe is estimated using different reagents as per Sekine 
(1965), Richards (1954) and Elevehjem (1930) method 
respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESULTS AND DISCUSSION 
   
The mineral content namely Na, K, P, Mg and Fe are most 
important elements which required for different metabolic 
functions. The quality of fruit is also governed by these 
elements. However, the information of minerals content of the 
fruits of ber Cvs. Mehrun-Khedi, Mehrun and M.P.K.V. at 
different developmental stages during the growth period, which 
are vital to metabolic process in fruit tissue is lacking. The 
result obtained with the changes in mineral contents of ber 
fruits of all three cultivars studied during the growth period are 
presented in Fig. 1,2,3,4 and 5. 

 

Sodium (Na) 
 

Sodium content of fruit pulp exhibited almost decreasing trend 
throughout the growth and development of fruits in all the three 
cultivars studied (Fig. 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.1. Changes in sodium during development and maturity of ber fruits 

 
 

Fig.2. Changes in potassium during development and maturity of ber fruits 
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Fig.3. Changes in phosphorous during development and maturity of ber fruits 

 
Fig.4. Changes in magnesium during development and maturity of ber fruits 

 
 

Fig.5. Changes in iron content during development and maturity of ber fruits 
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The rate of decline in sodium content was more in M.P.K.V. 
than Mehrun-Khedi and Mehrun. At maturity, sodium content 
is more in Mehrun-Khedi followed by Mehrun and M.P.K.V. 
Gupta and Joshi (1985) studied the mineral content of ber 
cultivars Umaran, Gola, Kaithli and Jogia and reported gradual 
decrease in sodium content during the growth of fruit in all the 
varieties estimated. Our results are also in a similar line with 
those of Gupta and Joshi (1985), Tiwari and Bhanafar (1995), 
Li et al. (2007a), Gupta et al. (2011), Krishnamurty and 
Sarala (2012), Mahapatra  et al. (2012), Meena et al. ( 2014). 
 
Potassium (K) 
 
An increasing trend in potassium content of fruit pulp was 
observed up to 80 days in all the three cultivars. However the 
rate of increase was rapid during 40 to 80 days and thereafter, it 
decreased gradually up to maturity. Although a decreasing 
trend of potassium content was observed at maturity, the 
amount of potassium was more than at the initial stage. At 
maturity potassium content was more in M.P.K.V. followed by 
Mehrun-Khedi and Mehrun. Gupta and Joshi (1985) and 
Niamat et al. (2012) reported slow increase in potassium 
content in the initial stage followed by rapid increase in 
potassium content in the middle stage and thereafter slow 
decline in it. However, they noted more amount of potassium at 
maturity than the initial stage in all the cultivars studied. Our 
results (Fig. 2) of the potassium content of fruit pulp in all the 
three cultivars during the development and maturity of the 
fruits are also in agreement with those of Gupta and Joshi 
(1985), Tiwari and Bhanafar (1995), Li  et al. (2007a), 
Gupta  et al. (2011), Krishnamurty and Sarala (2012), 
Mahapatra  et al. (2012), Meena et al. (2014). 
 
Phosphorous (P) 
 
The phosphorous content of the fruit pulp gradually decreased 
from fruit set to maturity in all the three cultivars. The sharp 
decline in phosphorous content was observed between 40 to 60 
days in Mehrun – Khedi, and Mehrun. However, slow decline 
in phosphorous content was observed in M.P.K.V. in the same 
period. A gradual downward trend in phosphorous content was 
found after 60 days (Fig.3) till maturity in all the three 
cultivars. At maturity, the phosphorous content was more in 
M.P.K.V. followed by Mehrun-Khedi and Mehrun. Our results 
of phosphorous content of fruit pulp in Mehrun-Khedi, Mehrun 
and M.P.K.V. during the development and maturity are 
inconsonance with results obtained by Bal and Singh (1978c) 
and Bal (1981), Mortan (1987), Wealth of India (1989), Li                
et al. (2007a), Pareek and Dhaka (2008), Pareek et al. 
(2009), Bekir San (2009), Gupta et al. (2011) Krishnamurty 
and Sarala (2012), Meena et al. (2014). 
  
Magnesium (Mg)  
 
The magnesium content in the fruit pulp showed (Fig.4) a 
decreasing trend right from fruit set to maturity in all three 
cultivars. The sharp decline in magnesium content was 
observed up to 60 days in Mehrun and M.P.K.V. and up to 80 
days in Mehrun – Khedi. Thereafter, the downward trend was 
slow and more or less similar up to maturity in all three 

cultivars. At maturity, the more amount of magnesium was 
recorded in M.P.K.V. followed by Mehrun-Khedi and Mehrun. 
Our results of magnesium content of fruit pulp in all these three 
cultivars are also on the similar line to those reported by Gupta 
and Joshi (1985), Li et al. (2007a), Bekir San (2009), Gupta            
et al. (2011), Krishnamurty and Sarala (2012), Niamat et al. 
(2012), Meena et al. (2014). 
 
Iron (Fe)  
 
A decreasing trend in Iron content of fruit pulp was observed 
right from fruit set to maturity in all the three cultivars.               
(Fig.5). The decrease in iron content was slow and gradual in 
Mehrun –Khedi, while it was sharp up to 60 days in Mehrun 
and M.P.K.V. At maturity, the iron content was maximum in 
Mehrun-Khedi followed by M.P.K.V. and Mehrun. Our results 
of Iron content of fruit pulp in Mehrun-Khedi, Mehrun and 
M.P.K.V. during development and maturity of fruits almost 
showed a gradual decrease in iron content at the initial, middle 
and final stage of fruit development. The trend of iron content 
at maturity was almost similar to those of Bal and Singh (1978 
C), Bal (1981), Gupta and Joshi (1985), Mortan (1987), Li 
and Hu (1994), Li et al. (2007a), Pareek and Dhaka (2008), 
Bekir San (2009), Pareek et al. (2009), Krishnamurty and 
Sarala (2012), Niamat (2012), Meena et al. (2014). The iron 
content of fruit pulp in all the three cultivars in general, 
comparatively more than sodium, potassium, phosphorous and 
magnesium. Bal and Singh (1978 C) in Umran, Bal (1981) in 
Sanaur-2, Joshi and Gupta (1985) in Umran and Gola have 
also reported more amount of iron content in fruit pulp than 
other major elements. 
 
The changes in mineral content of fruit pulp during 
development and maturity in all three cultivars may be 
attributed to their involvement in cellular metabolism, 
synthesis of enzymes and chlorophyll biosynthesis. The 
decrease in chlorophyll content of fruit peel with the 
advancement of fruit growth may be attributed to the decreased 
level of magnesium (Fig.4.), as magnesium is a structural unit 
of chlorophyll (Lodh and Selvaraj 1974). As mentioned 
earlier, the role of K, Fe and Mg in the activation of different 
enzymes. It may also be possible that the K, Fe and Mg content 
in fruit pulp may be responsible for the changes in the 
respiratory metabolism as well as carbohydrate metabolism 
during development and maturity of fruits. 

 
Conclusion 
 
In general, the changes in the amount of Na, K, P, Mg, and Fe 
of fruit pulp during development and maturity of fruits in all 
the three cultivars studied may be due to their rapid 
mobilization, translocation and distribution within the fruit 
pulp and may also be due to their involvement in cellular 
metabolism, Chlorophyll biosynthesis and enzyme biosynthesis 
(Selvaraj et al., 1982).  
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